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Effect of Nitrogen Fertilizer on Combined Forms and Transformation of Fluorine in Tea Garden Soil

ZHANG Yong-li', LIAO Wan-you", WANG Ye—jun'?, SU You-jian', LUO Yi', SONG Li', SUN Li'

(1.Tea Research Institute of the Academy of Sciences & Agriculture of Anhui Province, Qimen 245600, China; 2.Anhui Sub—centre of Na—-
tional Tea Breeding, Qimen 245600, China )

Abstract: In order to investigate the effect of nitrogen fertilizer on combined forms and transformation of fluorine in tea garden soil, soil pot
experiment was carried out. The research object was red—yellow soil in Shizipu tea plantation in the south of Anhui Province. Five treatments
were NOPOKO (CK), NOP1K1 (NO), N1P1K1 (N1), N2P1K1 (N2), N3P1K1 (N3). Water—soluble fluorine content, exchangeable fluorine
content, Fe/Mn oxide—bound fluorine content, organic matter—bound fluorine content, ammonium nitrogen content and soil pH value in 0~15
cm soil layer were analyzed in 10, 20, 30, 50, 70, 90 days after fertilization. The results showed that compared with CK, in the short term (10
or 20 days ) after applying NPK, the content of water—soluble fluorine in 0~15 cm soil layer was decreased and the content of exchangeable
fluorine, Fe/Mn oxide—bound fluorine and organic matter—bound fluorine were increased. After 20 days, the content of soil water—soluble flu—
orine was increased and the content of soil exchangeable fluorine, Fe/Mn oxide—bound fluorine and organic matter—bound fluorine were re—
duced. The effect on water—soluble fluorine and exchangeable fluorine increased with time and the application rate of nitrogen. The content of
water—soluble fluorine in tea garden soil had a moderately positive correlation with the application rate of nitrogen while the content of ex—
changeable fluorine had a moderately or highly negative correlation with the application rate of nitrogen. The content of water—soluble fluorine
had a quite highly negative correlation with the soil pH (P<0.01 ), but the content of exchangeable fluorine had a moderately or highly neg—
ative correlation with the soil pH (P<0.01). Therefore, nitrogen fertilizer changed the soil pH during its form transformation and thus affected
the transformation and the availability of fluorine in soil.
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Table 1 Main physicochemical properties of

the soil in the experiment

KBS AR BEESEER A AER
pH {ﬁ 1 -1 1 -1
mg-kg mg-kg mg-kg mg-kg
3.96 5.68 1.24 8.65 1.02

1.2 5%t

AR PN — A AL, SR T S b AR AL FH ] 52
PRAG L, AT R B T AN AL AN UL R B it
AL EE 5 A Ab 4351 A : NOPOKO(CK ) \NOP1K1(NO)
NI1P1K1(N1) N2P1KI1(N2) N3PI1K1(N3),BfHLIX 4,
A 3R RBIERSIRER (N 46% ) (1L BERR S (P05
12%) AR PR (K,0 50% ), RERHES Al 3 i 45 FH . 2 4
HI e LSk, IR TS E N 1.2 g-em”
AR RS [ o i R U T 0 B O L e
NEEHEAT, 73 2004, A BB S L L3R 2. FREE
HEK AR 38 /KN 25% ., 1537 10.20,30.,50,
70.90 d J5 45 FHE - 28 R AR LB RE L, B48 2 M
FE K SRR AT, DA 2% bel + 3% pH {E , I TEHLA
TEMSIESH A .

1.3 MEFE

TS AR 1 mol - L' NaCl 35372 - B 14 T
TEOCEE P E -

ARl 2T 25 S e B SOk (2223 I 1L 114 32 232
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Lt 5:1, FZEIB/KTE 72 CH i 42 1K PEm, T 1
mol - L™ MgClL, %W 7E 25 C T izt H I 5w/, H
0.04 mol - L™ £ ig ¥ e (NH,OH - HC1) 5 i 7E 60 C T
TR A 45 A S 9, 6 mL 0.02 mol - L™ HNO; Fl1
4.5 mL 30% H,0, 4b P J5 F] 3.2 mol - L™ NH,OAc ¥ %
£ 25 CHPRIELIFEAVAR, Y —JUBEEET
Ee T PR 00 1 5% B8 v r AR IR AR S5 R ARt
FIBRER B W AU . WO B IR A9 BT 20 mL
T 50 mL ¥BRHGEAR R, N AR B Fom 2R vh3] 20 mL,

&2 A%t S A EEEER

Table 2 The fertilizer application of each treatment in pot experiment

FE43 i FH kg - hm™

FE43 it F R /mg - kg™

SEPRIERLE /g« pot™

. N P,0s K0 N P,0s K0 JRZ(N 46%) it BEBRES (P05 12%) FRERET (K0 50%)
CK 0 0 0 0 0 0 0 0 0

NO 0 90 90 0 23.1 23.1 0 1.306 0314

NI 180 90 90 46.2 23.1 23.1 0.682 1.306 0314

N2 360 90 90 923 23.1 23.1 1.362 1.306 0314

N3 720 90 90 184.6 23.1 23.1 2.724 1.306 0314
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Figure 1 Dynamic changes of NH;~N content (a) and soil pH (b) after fertilizer application
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Figure 2 Dynamic changes of fluorine content after fertilizer application
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Table 3 The Pearson correlation coefficients among different soil fluorine forms, fertilizer rate, soil NH,*~N and soil pH (n=30)

izt A ] N P,0; K0 KBER KSR PESAESH ANSEER pHE
PiSZ2S 0.6817* 0.449% 0.358 0.358
SRS -0.590%*  -0.478%%  -0.413% -0.413% -0.9013
AL A TSR 0.398* 0.074 0.009 0.009 0.124 0.098
HHLLE AR 0.070 0.078 0.080 0.080 -0.048 0.049 0.518%*
pH {8 -0.700% -0.211 -0.201 -0.201 -0.909% 0.805% -0.179 0.104
NH,*-N -0.291 0.791%+ 0.298 0.298 -0.109 0.035 0.098 0.193 0.379*
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Figure 3 The relation curves between different soil fluorine forms and soil pH
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